availability of potash, phosphoric acid, and J-nitrogen in fertilizer has for a long time been measured by means of pot experiments, in which equal quantities of the element being studied are applied to the soil. The effect of the element is compared by means of the weight of dry plant produced or by the quantity of the element taken up by the plant, less the quantity taken up from soil which has received no fertilizer. A good example of such experiments is the cooperative work reported by Ross and Jacobs (8) 3 on phosphates and of Haskins (4) on the phosphoric acid in basic slag. This method apparently has not been applied to soils. The Neubauer method resembles it but in this procedure a constant quantity of soil is mixed with a constant quantity of sand. In the usual procedure for pot experiments, the soil alone is used as the medium. When a method similar to that used for testing the availability of fertilizer is used, the quantity of the soil being tested would depend upon the quantity of the potash or other constituent in the soil to be studied, and this quantity of soil would be mixed with a constant quantity of a basal soil or sand.
Experiments of the kind mentioned have been made with a number of soils with a constant quantity of total potash in each experiment, and the results secured are discussed below.
METHOD OF PROCEDURE
Five-kilogram portions of a soil known to be deficient in potash, and hereafter called the basal soil, were weighed into 2-gallon pots. In two series builder's sand was used as the basal soil, while in two later series the basal soil was Lufkin fine sandy loam. All pots in the same series received the same basal soil. To each pot of this soil were added I gram of ammonium nitrate, I gram of dicalcium phosphate, and a quantity of the soil to be studied calculated to contain 500 mg of total potash. All treatments were made in triplicate.
In each series, one set of three pots of the basal soil received potassium sulfate containing 0.25 gram of potash. Sufficient water was added after thorough mixing of the soil to bring the water content of the soil to 30% of its water-holding capacity.
During the period of rapid growth, the pots were weighed Five grains of corn were selected and weighed nearly the same in all lots, and planted in each pot. of corn was thinned to three stalks per pot after th had made a fair growth. After 7 or 8 weeks of g crop was harvested by cutting the stalks at the gro at about 45°C, weighed, and analyzed for pota method of the Association of Official Agricultural The average quantity of potash in the corn grown o soil was subtracted from the average quantity in grown in pots to which the experimental soils had b The difference was considered to be the increase potash in the soil tested.
The soils used were analyzed for total pota Lawrence Smith method (i), for acid-soluble digestion with hydrochloric acid of 1.112 sp. gr. (3 active potash by extraction with 0.2 N nitric acid analyses of the soils were also made.
RESULTS AND DISCUSSION
Details of the four experiments are given I. In series 142 the weight of the dried co grown with 14 of the soils was greater grown with the addition of the potassium but the crop fertilized with the potassium contained 1.97% potash, while none of grown with the soils tested contained m 0.80%. The quantity of potash removed potassium sulphate was nearly twice as mu quantity removed from any of the soils. Da experiment and the three other experiments the weight of the crop is not a good measu availability of the potash.
The corn removed 58.4% of the potash sium sulfate in series 142, 75.8% in series 14 in series 156, but only 32.8% in series 16 percentage of potash removed in the soils compared with that taken from the potassiu allowance must be made for the lower qua potash removed in series 163, as compared other tests.
The soils were arranged in five groups b the quantity of potash removed by the corn added soil with each group except the highe ing an interval of 10 mg of potash remo analyses of the soils within each group w
